Modulation of mitochondrial apoptosis by PI3K inhibitors.
Most anticancer therapies exert their action by triggering programmed cell death (apoptosis) in cancer cells. The mitochondrial pathway of apoptosis is initiated by mitochondrial outer membrane permeabilization, leading to the release of apoptogenic factors such as cytochrome c or Smac from the mitochondrial intermembrane space into the cytosol. Mitochondrial outer membrane permeabilization is tightly controlled, for example by pro- and anti-apoptotic proteins of the Bcl-2 family. Recent evidence indicates that inhibition of the PI3K/Akt/mTOR pathway by small-molecule PI3K inhibitors primes cancer cells to mitochondrial apoptosis by tipping the balance towards pro-apoptotic Bcl-2 proteins, resulting in increased mitochondrial outer membrane permeabilization. Thus, mitochondrial apoptotic events play an important role in PI3K inhibitor-mediated sensitization for apoptosis.